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© Chip resistor and method of manufacturing a chip resistor. 

© A chip resistor comprising a cuboid resistor 
body of a ceramic material and solderable, metal, £ 
current-supply strips at a first pair of opposing side 
faces of the resistor body, can readily and accu- ~ 
rately by manufactured in that a second pair of 
opposing side faces of the resistor body is covered 
completely with electrically insulating layers and in 
that the metals strips around the edges of the resis- 
tor body in such a way that the electrically insulating 
layers are partly covered by the metal strips. 
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Chip resistor and method of manufacturing a chip resistor 



The invention relates to a chip resistor com- 
prising a cuboid resistor body of ceramic material 
and solderabie, metal, current-supply strips at a 
first pair of opposite side faces of the resistor body. 

The invention also relates to a method of man- 
ufacturing such a chip resistor. 

The invention can particularly suitably by ap- 
plied to resistors having no lead wires, a semicon- 
ductive ceramic material being used as a resis- 
tance material, in particular materials having a neg- 
ative (NTC) or a high positive (PTC) temperature 
coefficient of electrical resistance. 

United States Patent Specification US-A- 
3027529 describes a PTC resistor, in which a resis- 
tor body in the form of a cylinder or a disc is used. 
The electric connections consist of metal caps 
which are fitted around the ends of the cylinder, or 
of lead wires which are soldered to the flat sides of 
the discs. 

In the manufacture of electric components hav- 
ing no lead wires, the dimensions of which should 
be as small as possible, and which should be 
manufactured at low costs, the application of caps 
is undesired in many cases. According to an alter- 
native method, contact faces for the supply of 
electric current are manufactured by means of 
sputtering, metal spraying or vapour deposition, but 
is is not easy to manufacture contact faces which 
extend around d the edges of the component by 
such methods. 

Components having no lead wires, which are 
preferably cuboid, should at each end be provided 
with terminals on three faces owing to the various 
soldering techniques used for mounting on a print- 
ed circuit board. In the case of wave-soldering, a 
component is temporarily fixed to a printed circuit 
board by means of an adhesive, after which a 
solder wave is led over the surface of the board. 
This technique requires the presence of terminals 
at the side faces of the electric component. In a 
vapour soldering process, drops of a solder paste 
are placed on the printed circuit board, after which 
the electric components are provided and the as- 
sembly is heated in a vapour, the solder paste 
being converted into a conductive contact material. 
This technique requires the presence of terminals 
on the lower side of the electric component which 
lies against the printed circuit board. For reasons of 
symmetry there is preferably also a terminal on the 
upper side, so as to render an additional check 
superfluous when the electric component is moun- 
ted on the printed circuit board. 

Electric contact faces extending around the 
edges of a component can be manufactured in 
known manner in an- immersion process, for exam- 



ple by means of an electroless metallizing bath 
followed by electrodeposition, or by means of a 
metal paste. In an emerging process which is ap- 
plied to a resistor body which consists completely 

5 of resistance material, there is the problem than the 
immersion depth, and, hence, the resistance value 
is hard to control accurately. Unlike a thin-film 
resistor, the proper resistance value cannot simply 
be obtained by trimming, for example, using a 

io laser. On the other hand, the use of resistors which 
consist predominantly of resistance material is im- 
portant, for example, for the manufacture of ac- 
curate resistors having a lowresistance value, for 
applications involving a high electric power rating 

75 and for the manufacture of NTC and PTC resistors 
from semiconductive ceramic material. 

It is an object of the invention to provide a 
resistor of small dimensions and having no lead 
wires, in which the resistance value is controlled 

20 within narrow tolerances, and which resistor can 
suitably be used in all common soldering pro- 
cesses for mounting on a printed circuit board, and 
which can readily be manufactured in large num- 
bers and at a high yield. 

25 This object is achieved according to the inven- 
tion by a chip resistor as described in the opening 
paragraph, which chip resistor is characterized in 
that a second pair of oppsing side faces of the 
resistor body is covered completely with electri- 

30 cally insulating layers, and in that the metal strips 
are provided around the edges of the resistor body 
in such a way that the electrically insulating layers 
are partly covered by the metal strips. 

The electrically insulating layer may consist of. 

35 for example, a glass composition or a synthetic 
resin. In a preferred embodiment of the chip resis- 
tor according to the invention, the electrically in- 
sulating layers are made of a ceramic material. 
The object of providing a readily conceivable 

40 and efficacious method of manufacturing a chip 
resistor is achieved according to the Invention by a 
method which comprises the following steps: 
- a plate of a ceramic resistance material is pro- 
vided on both sides with electrically insulating lay- 



45 ers, 

- the plate is divided into strips, 




- by means of an immension process, solderabie 
metai strips are provided on the large, uninsulated 
sides of the strips, 

so - the strips are divided into cuboids. *2ET^" 

- Dividing the plate into strips and the strips into 
cuboids can for example be carried out by sawing 
or by scribbing and breaking. Scribhing can be 
carried out mechanically or by means of a laser. 
These methods can also be combined at will, for 
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example, sawingg the plate Into strips and breaking 
the strips into cuboids. If breaking Is applied, lines 
of feature are provided on the surface of the plate, 
preferably, after the electrically insulating layers 
have been applied. 

In United States Patent Specification US-A- 
4529960 a description is given of a chip resistor 
comprising a thin resistance layer on a substrate. 
Metal layers are provided on two opposing edges 
of the resistance layer. Metals strips are provided 
on the side faces of the substrate, which strips 
extend around the edges in order to contact the 
metal layers and which can suitably be soldered at 
several sides. The metal strips are provided by 
electrodeposition, but the accuracy observed in the 
immersion process does, not influence the resis- 
tance value because, in this case, the metal strips 
contact a metal layer and are not in direct contact 
with the resistance layer. 

In German Patent Application DE-A-31 48778, a 
description is given of a chip resistor, in which 
metal faces are provided on a ceramic substrate, 
on top of which a resistance layer is applied. By 
means of immersion, contact layers may be ap- 
plied around the edges of the substrate but the 
immersion depth is not critical for the resistance 
value obtained. Sometimes, a protective layer is 
provided on top of the resistance layer, but this 
protective layer does not have a function as re- 
gards the determination of the resistance value. 

According to both the United States and the 
German Patent Specifications, the chip resistors 
are manufactured from a non-conductive ceramic 
plate which is divided into strips which are then 
divided into cuboids. 

The invention will now be explained by means 
of an example and with reference to a drawing, in 
which Figs. 1 a up to and including e are a front 
views and 

Figs. 2 a up to and including d are sectional, 
schematic views of a number of steps in the meth- 
od according to the invention. 



Example. 

According to the example, a ceramic plate 1 of 
a NTC resistance material is used, see Figs. 1 a , 2 
a . The thickness of the plate corresponds to""the 
thickness of the chip resistor to be manufactured 
and amounts to, for example. 0.5 to 0.8 mm. 

The ceramic plate is immersed completely in a 
zirconium oxide paste which contains 425 g of 
ZrOz per dm 3 of water. Subsequently, the plate is 
' dried in air at 125* c for 30 m. Subsequently, while 
enamel layers 2 are formed on both surfaces of the 
ceramic plate, by firing in air at 900 *C for 1 hour, 
see figs. 1 b , 2 b . 



The ceramic plate is sawn into strips, the width 
of the strips corresponding to the length of the chip 
resistor to be manufactured, see Figs. 1 c , 2 c . 
The width of the strips amounts to, for example, 0.6 

5 to 2.0 mm. 

Subsequently, metal strips 3 are provided by 
immersing into a metal paste, for example a silver 
palladium paste consisting of a mixture of finely 
dispersed Ag and Pd (weight ratio 60/40) in a 

10 binder of cellulose acetate. The metal paste is 
fired, thereby forming the conductive metal strips, 
see Figs. 1 d , 2 d . 

Finally, The strips are sawn into cuboids, see 
Fig. 1 e , the width of the chip resistor formed co- 

75 determining the resistance value attained and 
amounting to, for example, 0.6 to 1.2 mm. If de- 
sired, the chip resistor obtained can be provided 
with, for example, a protective coating of, for exam- 
ple, a synthetic resin. 

20 The method described herein permits accurate 
resistors to be manufactured, with both high and 
low resistance values being possible. 



25 Claims 

A chip resistor comprising a cuboid resistor 
body of a ceramic material and solderabie, metal, 
current-supply strips at a first a first pair of oppos- 

30 ing side faces of the resistor body, characterized in 
that a second pair of opposing side faces of the 
resistor body is covered completely with electri- 
cally insulating layers and in that the metal strips 
are provided around the edges of the resistor body 

35 in such a way that the electrically insulating layers 
are partly covered by the metals strips. 

2. A chip resistor as claimed in Claim 1 , char- 
acterized in that the electrically insulating layers 
are made of a ceramic material. 

40 3. A method of manufacturing a chip resistor, 
in which a cuboid resistor body is provided on two 
opposing side faces with metal, current-supply 
strips, characterized in that the method comprises 
the following steps: 

45 - a plate of a ceramic resistance material is pro- 
vided on both sides with electrically insulating lay- 
ers, 

- the plate is divided into strips, 

- by means of an immersion process, solderabie 
so metal strips are provided on the large, uninsulated 

sides of the strips, 

- the strips are divided into cuboids. 

4. A method as claimed in Claim 3, character- 
ized in that lines of fracture are provided on the 
55 surface of the plate after the electrically insulating 
layers have been applied. 
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